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RETENTION OF RADIO RESOURCE CONNECTION 
FOR SHORT MESSAGE SERVICE MESSAGE DELIVERY 
IN A CELLULAR TELEPHONE NETWORK 

5 BACKGROUND OF THE INVENTION 

Terhtitr al Field of the Invention 

The present mvention relates to cellular telephone networks and, in particular, 
to cellular telephone networks supporting short message service message delivery. 

negrriptinn nf T^elated Art 

1 0 Many cellular telephone networks support the transmission of short message 

service (SMS) messages to and from short message entities (SMEs) such as mobile 
stations. For example, such a short message service is currently supported by a 
niraiber of digital cellular networks including the Personal Communications Services 
(PCS) network and the Global System for Mobile (GSM) communications network. 

15 A short message service message delivery from a service center to a mobile 

station may fail for any one of a number of reasons. For example, the mobile station 
may not respond to a system page, and therefore not be reachable at the time of 
deliv^. Similarly, short message service message delivery may fail because mobile 
station memory capacity has been exceeded and thus cannot currently handle the 

2 0 recq>tion of another short message service message. The undelivered message is then 
stored in either case for later delivery. SubsequCTt to the &iled message delivery 
attempt, radio contact with the mobile station may be established using a radio 
resource connection in a successfully authenticated transaction like a location update, 
call origination, call termination or call independent supplementary service. In 

25 connection therewith, a signal is sent to a home location register indicating that the 
mobile station is now available for message delivery. The radio resource coimection 
used for the successfully authenticated transaction is then dropped. Responsive to the 
received signal, the home location register confirms that a message needs to be 
delivered to the mobile station, and signals the service center to effectuate delivery of 

30 the stored message. This delivery requires the use of a new radio resource connection 
with the mobile station. 
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SUMMARY OF THE INVENTION 

It is recognized that in each of the foregoing exemplary scenarios, as well in 
connection with other scenarios involving failed short message service message 
delivery, a radio resource coimection in a successfully authenticated transaction which 

5 is used to trigger an indication that the mobile station is now available for message 
delivery is dropped and a new radio resource coimection in another successfully 
authenticated transaction is thereafter established to provide delivery of the stored 
short message service message. This presents a quite inefficient use of network 
communications resources. 

1 Q The present invention advantageously retains the radio resource connection of 

a successfully authenticated transaction, and then utilizes that retained radio resource 
coimection to provide delivery of the stored short message service message. To 
accomplish this end, a timer is started responsive to the indication that the mobile 
station is now available for message delivery. The radio resource connection of the 

1 5 first successfully authenticated transaction is then held in place until timer expiration. 
Meanwhile, stored message delivery occurs either in parallel with, or after the 
completion of, the successfully authenticated transaction. This procedure not only 
more efficiently utilizes connection resources, but also obviates the need to page for 
the mobile station and perform any necessary secmity related functions (such as 

20 authentication, assignment and ciphering) to provide stored short message service 
message delivery. 

As a further extension of the present invention, the retained radio resource 
coimection of the successfully aufhoticated transaction is utilized to siqyport delivery 
of all other transactions (for exaiiq>le, location updating, call firom, call to, mobile 
25 originated short message, mobile terminated short message, or call independent 
supplementary services) with respect to the mobile station. Once the transaction is 
provided, if the stored short message service message is delivered, it will also utilize 
the retained radio resource connection in a parallel transaction. 
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BRIEF DESdEOPTION OF THE DRAWINGS 

A more complete understanding of the me&od and apparatus of the present 
invention may be obtained by reference to the foUowing Detailed Description when 
taken in conjunction with flie acconq>anying Drawings wherein: 

FIGURE 1 is a blodc diagram of a ceUular telq[>hone network siqiporting short 
message sarvice message handling and deliveiy; 

FIGURE 2 is a message flow and nodal operation diagrain_illustration 
operation of the network of FIGURE 1 in connection wifli the prior art delivery of a 
mobile terminated short message; 

FIGURE 3 is a message flow and nodal operation diagram illustration 
operation of the network of FIGURE 1 in connection with the present invention 
delivery of a mobile terminated short message; 

FIGURE 4 is a flow diagram illustrating network operation in accordance with 

the present invention; 

FIGURE 5 is a block diagram of the network of FIGURE 1 illustrating 
functional operations performed in accordance with the present invention; and 

FIGURE 6 is a blodc diagram of flie network of FIGURE 1 illustrating 
functional operations performed in accordance with an alternative implementation of 
the present invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Reference is now made to FIGURE 1 wherein theare is shown a block diagram 
of a cellular telephone network 10. The network 10 supports a short message service 
(SMS) for use by subscribers in conjunction with their conventional voice cellular 
telephone service. The purpose of the short message service is to provide a means for 
transferring textual messages between short message entities (SMEs) using the 
communications environment provided by the cellular telephone network 10. The 
short message entities participating in the short message service comprise short 
message terminals (SMTs) connected to the fixed telephone rietwork (comprising a 
pubUc switched telephone network (PSTN) or other equivalent telephone network). 
The short message entities further comprise tiie subscriber mobile stations (MS) 12 
operating within the cellular telephone network 10. 



wo 99/26432 



PCT/SE98/02059 



A short message service crater (SC) 14 is connected to a gateway mobile 
switching center (GMSC) 16 and to an inter-working mobile switching center 
(TWMSC) 18. It will, of course, be understood that the gateway mobile switching 
cCTiter 16 and inter-working mobile switching center 18 may comprise the same 
5 mobile switching centCT (MSG) in some instances. The short message service center 
14 is further connected to the PSTN. The network 10 further includes another mobile 
switching center/visitor location register (MSCWLR) 20 serving a subscriber mobile 
station 12 to which a short message service message may be delivered. Although only 
one mobile switching center/visitor location register 20 is illustirated, it will be 
1 0 understood that the netwoik 10 includes many more mobile switching centers/visitor 
location registers. A home location register (HLR) 22 is coimected to the mobile 
switching centers 16, 18 and 20. 

The service crater 14 functions as a store and forward crater for receiving and 
delivering short message seidce messages betwera the short message ratities. In 
15 those instances where delivery of a short message service message to a short message 
service ratity &ils, the message is stored in the service crater 14, to be subsequratly 
retrieved by or delivered to the addressee short message ratity at a later time. 

The gateway mobile switching crater 16 functions to forward short message 
service messages addressed for mobile stations 12 from the service crater 14. These 
2 0 messages are referred to as mobile terminated short messages (MT-SM). A different, 
mobile gateway mobile switching crater serves as the coimection port to the pubhc 
switched telephone network (PSTN). The inter-working mobile switching crat^ 18 
functions to forward short message service messages originated at mobile stations 12 
to the service crater 14. These messages are referred to as mobile originated short 
25 messages QslO-SM). Again, it should be recognized that in some situations the 
gateway mobile switching crater 16 and inter-working mobile switching crater 18 
may be implemrated as a single network 10 node. 

The home location register 22 stores data for subscribers having a subscription 
to the cellular telephone network 10. The stored subscriber data may comprise 
30 location information, directory number (MSISDN), radio mmibrang plan 
identification comprising an international mobile subscriber idratity (IMSI), call 
independent supplementary service profiles, teleservice profiles, and the Uke. The 
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visitor location register (VLR) portion of the mobile switching center/visitor location 
register 20 stores data for subscribe owning mobile stations 12 that are currently 
roaming in network 10. This data comprises substantially the same data as is stored 
in the home location register 22. The data is typically transferred to flie visitor 
5 location register portion from the home location register whm tiie mobile station 
makes a registration. The mobile switching center (MSC) portion of the mobile 
switching center/visitor location register 20 performs call switching and transaction 
control with respect to served mobile statioiw 1 2 using the data stored in the visitor 
location register portion and the home location register. . . 

3^0 The mobile switching center/visitor location register 20 communicates with the 

served mobile stations 12 over an air interface 24 (defined, for example, in accordance 
with Ae Global System for Mobile (GSM) communications. Interim Standard IS-95, 
Interim Standard IS-136, or the like, communications protocols). A radio network 
utilizing a plurality of base stations (not shown), and perhaps also base station 
15 cohtrollCTS (not shown), 'supports communication over the air interfece 24. This 
communication is carried utilizing a radio resource (RR) connection allocated by the 
mobile switching center/visitor location register 20, and is provided in accordance 
with connection management (CM) and mobility management (MM) resources iii a 
manner known to those dcilled in the art. 
20 Reference is now made to FIGURE 2 wherein there is shown a message flow 

and nodal operation diagram illustration operation of ttie network 10 of FIGURE 1 in 
connection with the prior art deUvery of a mobile terminated short message (MT-SM). 
The service center 14 sends a mobile terminated short message 100 to the gateway 
mobile switching center 16. The addressee mobile station 12 for the message 100 is , 
25 identified by an included MSISDN number. The gateway mobile switching center 16 
then queries 102 the home location register 24 for information iieeded to route the 
message 100 to the addressee mobile station 12. By processing (action 104) the 
MSISDN number in the home location register 24, an identification of the serving 
mobile switching center 20 is found. Appropriate routing information 106 is then sent 
3 0 back to the gateway mobile switching center 16. The received mobile terminated short 
message 100 is then forwarded 108 to the serving mobile switching center 20. The 
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addressee mobile station 12 is then polled for 1 10 by the serving mobile switching 
center 20 over the air intCTface. 

If no poll response is received (as indicated by the "X**), a mobile not reachable 
flag (MNRF) is set (actions 1 12) in both the visitor location register (VLR) portion of 
5 the serving mobile switching center 20 and the home location register 24, If a poll 
response 1 14 is received, ttie serving mobile switching center 20 attempts delivery 1 16 
of the forwarded 108 mobile temunated short message 100. This delivCTy 11 6 may 
fail (as indicated by **X'0 if the memory capacity of the addressee mobile station 12 
has been exceeded. A deUvery failure message 118 is tiien returned to the serving 
10 mobile switching center 20. A memory capacity exceeded flag (MCEF) is then set 
(actions 120) in tiie home location regist^ 24. In each case, the service center 14 has 
stored (action 122) the mobile terminated short message 100 for later deliv^y. 

Following failed delivery, the addressee mobile station 12 may subsequently 
become available (action 124). With respect to the failed delivery caused by ttie 
15 mobile station not being reachable (i.e., the mobile not reachable flag (MNRF) was 
set), availability 124 may result fiom the allocation of a radio resource connection 126 
in a successfully authenticated transaction like a location update, call origination, call 
termination, short message origination, short message termination, or call independent 
supplementary service. With respect to the failed delivery caused by the mobile 
2 0 station not having sufficient memory (i.e., the memory capacity exceeded flag (MCEF) 
was set), availability 124 may result &om a clearing of a portion of the memory along 
with the allocation of a radio resource coimection 126 in a successfully authenticated 
transaction to send a mobile originated short message (MO*SM) to the serving mobile 
switching center 20 indicating that short message memory is now available. In the 

2 5 first case, the serving mobile switching center 20 checks that tiie MNRF flag is set, 

and if so sends a message 128 to the home location register 24 indicating that the 
mobile station is ready for a short message delivery. In the second case, the serving 
mobile switching center 20 sends a message 128 to the home location register 24 
indicating that the mobile station is ready for a short message delivery. The serving 

3 0 mobile switching center 20 further releases 130 the radio resource connection 1 26, as 

well as the associated connection management (CM) and mobility management (MM) 
resources, for the air interface connection with the addressee mobile station 12. The 
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home location register lhenconfinns(action 132) that either the MNRF orMCEF flag 
is set, and sends a message 134 to the service center 14 requestmg stored short 
message delivery. The procedure then returns to sending the mobile terminated short 
message 100 to the gateway mobile switehing craiter 16. 
5 The eventual dcUvery 1 16 of the short message 100 unfortunately requires the 

allocation of a new radio resource connection 1 26 (along with associated connection 
management (CM) and mobiUty management (MM) resources) for the air mterfece 
connection with the addressee mobile station 12. The present invention addresses this 
inefficient use of valuable network communications resources. 
10 Reference is now made to FIGURE 3 wherein there is shown a message flow 

and nodal operation diagram illustration operation of the network 10 of FIGURE 1 in 
connection with the present invention delivery of a mobile terminated short message 
(MTrSM). The service center 14 sends a mobile terminated short message 100 to the 
gateway mobile switching center 16. The addressee mobile station 12 for the message 
15 100 is identified by an included MSISDN number. The gateway mobile switching 
center 16 then queries 102 the home location register 24 for information needed to 
route the message 100 to die addressee mobile station 12. By i«ocessing (action 104) 
the MSISDN number in die home location register 24, an identification of the serving 
mobUe switching center 20 is found. Appropriate routing information 106 is returned 
20 back to the gateway mobUe switching center 16. The received mobile terminated short 
message 100 is then forwarded 108 to the serving mobile switching center 20. The 
addressee mobile station 12 is then polled for 1 10 over the air interfece. 

If no poll response is received (as indicated by the "X"), a mobile not reachable 

flag (MNRF) is set (actions 1 12) in the visitor location register (VLR) portion of the 
25 serving mobUe switching center 20 and the home location register 24. If a poll 
response 1 14 is received, the serving mobile switching center 20 attempts deUvety 1 16 
of the forwarded 108 mobile tenninated short message 100. This deUvery 1 16 may 
foil (as indicated by "X") if the memory capacity of the addressee mobile station 12 
has been exceeded. A deUvery feilure message 1 18 is then returned to the serving 
30 mobile switching center 20. A memory capacity exceeded flag (MCEF) is then set 
(actions 120) in the home location register 24. In each case, the service center 14 has 
stored (action 122) the mobile terminated short message 100 for later deUvery. 
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Following failed delivery, the addressee mobile station 12 may subsequently 
become available (action 124). With respect to the failed delivery caused by the 
mobile station not being reachable (i.e., the mobile not reachable flag (MNRF) was 
set), availability 124 may result fiom tiie allocation of a radio resource connection 126 
5 in a successfully authenticated transaction like a location iqsdate, call origination, call 
termination, short message origination, short message termination, or call independent 
supplementary service. With respect to the failed delivery caused b^ the mobile 
station not having sufficient memory (i.e., tiie memory capacity exceeded flag (MCEF) 
was set in the home location register), availability 124 may result firom a clearing of 
10 a portion of the memory along witti tiie allocation of a radio resource connection 126 
in a successfiiUy autiienticated transaction to send a mobile originated short message 
(MO-SM) to tiie serving mobile switching center 20 indicating that short message 
memory is now available. In the first case, the serving mobile switching center 20 
checks tiiat the MNRF flag is set, and if so sends a message 128 to the home location 
1 5 register 24 indicating that the mobile station is ready for a short message delivery. In 
the second case, the serving mobile switching center 20 sends a message 128 to the 
home location register 24 indicating that the mobile station is ready for a short 
message delivery. At the same point, the serving mobile switching center 20 starts a 
timer (action 200) and retains 202 the radio resomce connection 124. The saving 
20 mobile switching center 20 then waits for delivery of the stored 122 the mobile 
temiinated short message 100. 

Responsive to the message 126, the home location register 24 confirms (action 
132) that either the MNRF or MCEF flag is set, and sends a message 134 to the 
service center 14 requesting stored short message delivery. Two short message 
25 delivery scenarios now arise. In a first scenario, the transaction which cabled the 
addressee mobile station to be reachable (i.e., the allocation of a radio resource 
connection 126 in a successfidly authenticated transaction as described above) is still 
ongoing when the savice center 14 re-sends the mobile temiinated short message 100' 
and it is forwarded 108' to tiie serving mobile switching center 20. In tiiis case, the 
3 0 associated connection management (CM) and mobility management (MM) resources 
for the original transaction are also retained. The timer is then reset (action 204), and 
the serving mobile switching center 20 provides delivery 1 16' of the forwarded 108' 
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mobile terminated short message 100' as a parallel transaction using the retained 202 
radio resource connection 126. 

In a second scenario, the transaction which enabled the addressee mobile 
station to be reachable (i.e., the allocation of a radio resource connection 126 in a 
5 successfully aiithoiticated transaction as described above) ends before the service 
center 14 resent mobUe temiinated short message IOC is forwarded 108' to the serving 
mobile switching caiter 20. In this case, the associated connection manag^ent (CM) 
and mobility management (MM) resources for the original transaction are released. 
The forwarded 108* mobile temiinated short message 100' is then delivered 1 16' using 
10 the retained 202 radio resource connection 126 and new connection management and 
mobility management resources. Retention of the radio resource connection 126 
occurs until either the serving mobile switching center 20 provides delivery 1 1 6' or the 
timer expires, whichever occurs first. If the delivery 1 16' occurs before the timer 
expires, the thner is reset (action 204") and the retained 202 radio resource connection 
15 126 is released (action 208). If the timer expires (action 206), the retained 202 radio 
resource coimection 126 is also released (action 208). 

Reference is now inade to FIGURE 4 wherein there is shown a flow diagram 

illustrating network operation in accordance with the present invention. In step 300, 
a short message service message delivery attempt to an addressee mobile station fidls. 
20 The message is stored in step 302 for subsequent deUvery. Thereafter, in step 304, a 
transaction occurs with respect to the mobile station. This transaction requires the 
establishment of a radio resource connection and the performance of security related 
functions (svich as authentication, assignmrat and ciphering). Responsive to the 
transaction of step 304, notification is given in step 306 that the addressee mobile 

2 5 station is now available for attempted delivery of the stored short message service 

message. The radio resource connection ofthe step 304 transaction is retained in step 
308, even if the transaction itself tenniiiates, and a timer is started in step 310. The 
process flien loops 312 waiting for either the timer to expire (decision step 314) or the 
short message service message be delivered (decision step 316). If delivery ofthe 

3 0 short message service message over the retained radio resource coimection is provided 

(as detennined in step 316), the timer is reset in step 318, and the retained radio 
resource connection in step 320, and the process ends. If the timer expires (as 
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detemiined in step 3 14) the retained radio resource connection is also released in step 
320, and the process ends. 

Reference is now made to FIGURE 5 wherein there is shown a block diagram 
of the network of FIGURE 1 illustrating functional operations performed in 
5 accordance with the present invention. It is assumed here that a delivery of a short 
message service message to an addressee mobile station 12 has already failed. 
Subsequent thereto, radio contact 400 (using a radio resource connection) is 
established with the addressee mobile station 12. This contact 400 may occur in 
connection with a successfully authenticated transaction like a location update, call 
1 0 origination, call temiination, short message origination, short message termination, or 
call independent siqpplementary service. Alternatively, this contact 400 may occur in 
connection with a successfully authenticated transaction to send a mobile originated 
short message (M O-SM) indicating that short message memory is now available. In 
dther case the contact is interpreted as an indication that the addressee mobile station 
15 is now available for an attempted re-delivery of the previously failed short message 
service message delivery. 

A serving mobile switching center 20 then notifies 402 a home location 
register 24 that the addressee mobile station 12 is now available for short message 
service message delivery. The radio resource connection for the successfully 
20 authenticated transaction is retained and a timer is started 404. The radio resource 
coimection is retained \mtil such time as the timer expires. The home location register 
24 then alerts the service crater 14 of mobile station availability by sending a message 
406 through an inter-working mobile switching center 1 8. Responsive to the alert, the 
service center retrieves and sends 408 the short message service message to a gateway 

2 5 mobile switching center 16. The home location register 24 is then queried 410 by the 

gateway mobile switching center 16 for location information. The location 
mformation is returned 412 back to the gateway mobile switching center 16 
identifying the serving mobile switching cent^ 20. The sent 408 short message 
service message is then forwarded 414 to the serving mobile switching center 20. 

3 0 Using the retained radio resource connection of the radio contact 400 transaction, the 

serving mobile switching center 20 delivers 416 short message service message to the 
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addiessee mobUe station 12. No paging for or authentication of the mobile station 12 
need occur in making this delivery 416. 

Reference is now made to FIGURE 6 wherein there is shown a block diagram 
of the network of FIGURE 1 illustrating functional operations performed in 
5 accordance with an alternative impleinentation of the present invention. It is again 
assumed here that a delivery of a short message seirvice message to an addressee 
mobile station 12 has aheady failed. Subsequent thereto, radio contacMOO (using a 
radio resource connection in a successfully authenticated transaction) is established 
with the addressee mobile station 12. This contact is interpreted as an indication that 
10 the addressee mobile station is now available for an attempted re-deUvery of the 
previously failed short message service message delivery. 

A serving mobile switching caater 20 then notifies 402 a home location 
register 24 fbst tiie addressee mobile station 12 is now available for short message 
service message delivery. The radio resoutce connection for the successfully 
authenticated transaction is retained and a timer is started 404. The radio resource 
coimectibn is retained until such time as the time- expires. The home location register 
24 flien alerts the service center 14 of mobUe station availability by sending a message 
406 through an intar-wbrking mobile switching center 18. 

In the meantime, another transaction (for example, a location update, a call 
20 from/to the mobile station, a mobile originated/terminated short message, or call 
uidependent supplementary service) is provided to the mobile station. In the following 
q>ecific illustrative example, an incoming call to the mobile station is considered. An 
incoming call 430 dialed toward the addressee mobile station is received at a gateway 
mobile switching center 16. The home location register 24 is tiien queried 432 by the 
2 5 gateway mobile switching cento: 16 for location information. The identified serving 
mobile switdiing crater 20 is then queried 434 for a routing/roaming number. The 
routing/roaming numbor is then returned 436 through the home location registor 24 to 
the gateway mobile switching center 16. The incoming call 430 is then setup 438 to 
the serving mobile switching center 20. Using tiie retained radio resource connection 
30 of the radio contact 400 tiansactioii, the serving mobile switching center 20 delivers 
440 the incoming call 430 to the mobile station 12. No paging for or authentication 
of the mobile station 12 need occur in making this delivery 440. 
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Responsive to the alert of message 406 sent by flie home location register, the 
service center retrieves and sends 408 the short message service message to tiie 
gateway mobile switching crater 16. The home location register 24 is then qu^ed 
410 by the gateway mobile switching center 16 for location information. The location 
information is returned 412 back to the gateway mobile switching center 16 
identifying the serving mobile switching center 20, The sent 408 short message 
service message is then forwarded 414 to the serving mobile switching center 20, 
Using the letained radio resource connection of the radio contact 400 transaction^ the 
saving mobile switching center 20 delivers 416 the short message SCTvice message to 
the addressee mobile station 12 in a parallel transaction with the delivered 440 
incoming call 430. Again, no paging for or authentication of the mobile station 12 
need occur in makmg this delivery 416. 

In order to ensure proper operation of the system, the set value of the timer 
must be carefuUy chosen. In accordance with current GSM standards, for example, 
the mobile station starts its own timer (T3240) when mobility management (MM) 
resources are released. When this mobile station timer e3q>ires, the mobile station 
releases the radio resource connection. Accordingly, the value set in the timer 
maintained in the serving mobile switching center must be less than the value set in 
the timer of the mobile station. With respect to GSM, a timer value of less tiian ten 

0 seconds may be chosen for the mobile switching center timer. 

Althou^ an embodiment of the method and apparatus of the presmt invention 
has been illustrated in the accompanying Drawings and described in the foregoing 
Detailed Description, it will be understood that the invration is not limited to the 
embodiment disclosed, but is capable of numerous rearrangements, modifications and 

1 5 substitutions without departing fix)m the spirit of the invention as set forth and defined 

by flie following claims. 
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WHAT IS CLAIMED IS: 

1. A mobile telq>hone system, comprising: 

a service center for storing undelivered short messages addressed to mobile 
stations and for sending those stored short messages to mobile stations; and 
a mobile switohing center operatii^ to: 

detect availability of an addressee mobile station to receive a stored 
short message, said availabiUty detected as a result of the estabUshment of a 
successfully authenticated transaction with the addressee mobile station using a radio 

resource connection; 

retain the radio resource connection of the successfully authenticated 

transaction; and 

deliver the stored short message sent ftom the service center to the 
addressee mobUe station over the retained radio resource connection. 

2. The mobile telephone system as in claim 1 wherein the successfully 
authenticated transaction comprises an origination of a short message transmission 
fiom the addressee mobile statioiL 

3. The mobile telephone system as in claim 1 wherein the successfully 
authenticated transaction comprises an origination of a telephone call from tiie 
addressee mobile station. 

4. The mobile telephone system as in claim 1 whorein the successfully 
authenticated transaction comprises a termination of a telephone call to the addressee 
mobile station. 

5. The mobile telephone system as in claim 1 wherein the successfully 
authenticated transaction comprises a registration with the mobUe telephone system 

25 by the addressee mobile statioiL 
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20 
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6. The mobile telq>hone system as in claim 1 wherein the successfully 
authenticated transaction comprises a call independent supplementary service provided 
to the addressee mobile station. 

7. The mobile telephone system as in claim 1 wherein the successfully 
5 authenticated transaction is ongoing at the time of short message delivery to the 

addressee mobile station, and the mobile switching center delivers the stored short 
message sent from the service center to the addressee mobile station over the retained 
radio resource connection in a parallel transaction. 

8. The mobile telephone system as in claim 1 wherein the mobile 
1 0 switching center further includes a timer for timing a time period during which the 

radio resource connection of the successftdly authenticated transaction is retained to 
pmnit delivery of the short message or another transaction to the addressee mobile 
station. 



9. A mobile telephone system, comprising: 
15 a mobile switching center operating to: 

establish a successfully authenticated transaction with a certain mobile 
station, the successfully authenticated transaction using a radio resource connection; 

retain the radio resource connection of the successfidly authenticated 
transaction; and 

2 0 terminate a telephone call to the certain mobile station over the retained 

radio resource connection. 

10. The mobile telephone syston as in claim 9 wherein the successfully 
authenticated transaction comprises an origination of a short message transmission 
from the certain mobile station. 



25 



1 1 . The mobile telephone system as in claim 9 wherein the successfully 
authenticated transaction comprises a registration with the mobile telephone system 
by the certain mobile station. 
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12. The mobile telephone system as in claim 9 wherein the successfully 
authenticated tnmsaction comprises a call indq;>endent siq>plementary service provided 
to tiie certain mobile station. 

13. The mobile telephone syston as in claim 9 wherein the mobile 

5 switching center further includes a timer for timing a tune period during which the 

radio resource connection of the successfully authenticated transactionis retained to 
permit termination of the telephone call or another transaction to the certain mobile 

station. 

14. The mobile telephone system as in claim 9 furflier including: 

10 a service center for storing undelivered short messages addressed to mobile 

stations and for sending those stored short messages to mobile stations; and 
whCTein the mobile switching center further operating to: 

detect availability of the cCTtain mobile station to receive a stored short 
message, said availability detected as a result of the estabUshment of the successfully 

15 authenticated transaction; and 

deliver the stored short message sent from the service center to the 

certain mobile station over the retained radio resource connection. 

15. The mobile telephone system as in claim 14 wherein the delivered 
telq)hone call is ongoing at the time of short message delivery to the addressee mobile 

2 0 station, and the mobile switching center delivers flie stored short message sent from 
the service center to the certain mobUe station over the retained radio resource 
coimection in a parallel transaction. 

16. The mobile telephone system as in claim 14 wherein the mobile 
switching center further includes a timer for timing a time period during which the 

2 5 radio resource connection of the successfully authenticated transaction is retained to 
permit delivery of the short message or Another transaction to the certain mobile 
station. 
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17. A method, comprising the steps of: 

storing imdelivered short messages addressed to mobile stations; 

detecting availability of an addressee mobile station to receive a stored short 
message, said availability detected as a result of the establishment of a successfully 
authenticated transaction with the addressee mobile station which uses a radio resource 
connection; 

retaining the radio resource connection of the successfully authenticated 
transaction; 

sending the stored short message to the addressee mobile station; and 
delivering the stored short message sent to the addressee mobile station over 
the retained radio resource connection. 

18. The method as in claim 17 wherein the successfully authenticated 
transaction comprises an origination of a short message transmission Scorn the 
addressee mobile station. 

19. The method as in claim 17 wherein the successfully authenticated 
transaction comprises an origination of a telqphone call ftom the addressee mobile 
station. 

20. The method as in claim 17 wherein the successfully authenticated 
transaction comprises a tCTnination of a telephone call to the addressee mobile station. 

21. The method as in claim 17 wherem the successfiilly authenticated 
transaction comprises a system registration by the addressee mobile station. 

22. The method as in claim 17 wherein the successfully authenticated 
transaction comprises a call independent supplementary service provided to the 
addressee mobile station. 

23. The method as in claim 17 wherein the successfully authenticated 
transaction is ongoing at the time of short message delivery to the addressee mobile 
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Station, and the step of delivering comprises the step of delivering the stored short 
message sent to the addressee mobile station over the retained radio resource 
connection in a parallel transaction. 

24. The method as in claim 17 further including the step of timing a time 
5 period during which the radio resource coimection of the successfully authenticated 

transaction is retained to permit delivery of the short message or another transaction 
to the addressee mobile station. 

25. A method comprising the steps of: 

establishing a successfully authenticated transaction with a certain mobile 
10 station, the successfully authenticated transaction using a radio resource connection; 

retaining the radio resource connection of the successfully authenticated 
transaction; and 

terminating a telqphone call to the certain mobile station oyer the retained radio 
resource connection. 

15 26. The method as in claim 25 wherein the successfully authenticated 

transaction comprises an origination of a short message transxnission from the certain 
mobile station. 

27. The method as in claim 25 wherein the successfully authenticated 
transaction comprises a system registration by the certain mobile station. 

2 0 28. The method as in claim 25 wherein the successfully authenticated 

transaction comprises a call originated supplementary service provided to the certain 
mobile station. 

29. The method as in claim 25 flirther including the step of timing a time 
period during which the radio resource coimection of the successfully authenticated 
25 transaction is retained to permit termination of tiie telephone call or provision of 
another transaction to the certain mobile station. 
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30. The method as in claim 25 further including flie steps of: 
storing undelivered short messages addressed to mobile stations; 
detecting availability of ttie certain mobile station to receive a stored short 

message, said availability detected as a result of the establishment of the successfully 
5 authenticated transaction; 

sending the stored short message to the certain mobile station; and 
delivering the sent short message to the certain mobile station ova the retained 
radio resource connection. 

31. The method as in claim 30 wherein the delivered telephone call is 
10 ongoing at the time of short message deUvery to the certain mobile station, and the 

step of delivering con:q)rises the step of delivering the sent short message to the certain 
mobile station over the retained radio resource coimection in a parallel transaction. 

32. The method as in claim 30 further including tiie step of timing a time 
period during which the radio resource connection of the successfully authenticated 

15 transaction is retained to permit delivery of the short message or another transaction 
to the certain mobile station. 
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